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H$»»#0)«H] f^A- 77/^ ( Brevibacter ium 

^HT/^fD^lli^L-y f 1 a v um ) M J 2 3 3 ^JbSfS*^ 1 geftcofce^ 



TCCTCGCTTG 


AGAGTGCGGA 


ACGCATTAGA 


60 


AAGGCTGGAA 


ATAATGTCGT 


GGTTGTCTGC 


120 


CTAGAACTTC 


CTGCGGCAGT 


GAATCCCGTT 


180 


ACTGCTCGTG 


AGCGTATTTC 


TAACGCTCTC 


240 


GAGGCTCAAT 


CTTTCACGGG 


TTCTCAGGCT 


300 


GCACGCATTG 


TTGATGTCAC 


TCCAGGTCGT 


360 


TGCATTGTTG 


CTGGTTTCCA 


GGGTGTCAAT 


420 


CGCGGTGGTT 


CTGATACCAC 


TGCAGTTGCA 


480 


GAGATTTACT 


CAGATGTTGA 


CGGCGTGTAC 


540 


CAGAAGCTGG 


AAAAGCTCAG 


CTTCGAAGAA 


600 


ATTTTGGTGC 


TACGCAGTGT 


TGAATACGCT 


660 


TCGTCTTATA 


GCAATGATCC 


CGGCACTTTG 


720 


GAAGAAGCAG 


TCCTTACCGG 


TGTCGCAACC 


780 


GGTATTTCCG 


ATAAGCCAGG 


CGAGRYTGCG 


840 


ATCAACATTG 


ACATGGTTCT 


GCAGAACGTC 


900 


ACGTTCACCT 


GCCCTCGCTC 


TGACGGACGC 


960 


GTTCAGGGCA 


ACTGGACCAA 


TGTGCTTTAC 1020 


GGTGCGGGCA 


TGAAGTCTCA 


CCCAGGTGTT 1080 


GTCAACGTGA 


ACATCGAATT 


GATTTCCACC 1140 


GAAGATGATC 


TGGATGCTGC 


TGCAOGTGCA 1200 


GACGAAGCCG 


TCGTTTATGC 


AGGCACCGGA 1260 



CGC 1263 
+ , 8 3 5#aORttGXttA«r^U 83 6# l\ ) -C*S*Lft L- V S^iCfc £7 - H'<3f > 

B. 9 0 2#B*5j:TJ<9 2 3#|OYttCX»T^ t If^a ^O/MftSttfcr*'^ h*-*— £ *a- 

U EH»fc % 8 3 5SlOR^Gtfc»), 8 3 6S0, 53te^DNA # 
9 0 2#@*5J;UC9 2 3#B<&YtfC-C*>*r *tt* [»*^4] fc£>r S /WK9t 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 ' 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp Val 

165 

Asp Gly Val Tyr Thr Ala Asp Pro Arg 
180 185 
Leu Glu Lys Leu Ser Phe Glu Glu Met 

195 200 
Ser Lys He Leu Val Leu Arg Ser Val 

210 215 
Val Pro Leu Arg Val Arg Ser Ser Tyr 
225 230 
lie Ala Gly Ser Met Glu Asp He Pro 

245 

Gly Val Ala Thr Asp Lys Ser Glu Ala 
260 265 
Ser Asp Lys Pro Gly Glu AAA Ala Lys 

275 280 
Ala Glu He Asn He Asp Met Val Leu 

290 295 
Asp Gly Thr ZZZ Asp He Thr Phe Thr 
305 310 
Arg Ala Met Glu He Leu Lys Lys Leu 

325 

Asn Val Leu Tyr Asp Asp Gin Val Gly 
340 345 
Gly Met Lys Ser His Pro Gly Val Thr 

355 360 
Arg Asp Val Asn Val Asn lie Glu Leu 

370 375 
lie Ser Val Leu He Arg Glu Asp Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly Gly 

405 

Ala Gly Thr Gly Arg 
420 

(l£#i l f\ 2 7 9#|(7)AAA(lAlaXfiThrXli 
Val^U 3 0 1#|<DYYYttSerXliPhe 

308SSOZZZttThrXliI 1 e &7jk 
U f^t£, 2 7 9#@<*>AAA#A1 at**>D, 3 0 
l#B<OYYY#S e rt'^O, 308#g(DZZZ^ 
Th rVh^>Ztn^\ ) T££*l6L-y i?>lC£ 

iss#*i 6 1 m&t& i - 4 tot *-f ixjwcie^oiae^ 



155 160 
Cys Glu lie Tyr Ser Asp Val 
170 175 
He Val Pro Asn Ala Gin Lys 

190 

Leu Glu Leu Ala Ala Val Gly 
205 

Glu Tyr Ala Arg Ala Phe Asn 
220 

Ser Asn Asp Pro Gly Thr Leu 
235 240 
Val Glu Glu Ala Val Leu Thr 
250 255 
Lys Val Thr Val Leu Gly He 

270 

Val Phe Arg Ala Leu Ala Asp 
285 

Gin Asn Val YYY Ser Val Glu 
300 

Cys Pro Arg Ser Asp Gly Arg 
315 320 
Gin Val Gin Gly Asn Trp Thr 
330 335 
Lys Val Ser Leu Val Gly Ala 

350 

Ala Glu Phe Met Glu Ala Leu 
365 

He Ser Thr Ser Glu He Arg 
380 

Leu Asp Ala Ala Ala Arg Ala 
395 400 
Glu Asp Glu Ala Val Val Tyr 
410 415 



[000 1] 

3><DM&£i%1ZTX'</Uh*1-~-e (E. C. 2. 
7. 2. 4. ) K-f-aite^DNA, mmB^D 

£*uc => y y *mmmzm^z l - y 

IOO 0 2] L-y^>tt v * S&tt LT^S® 
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10 0 0 3] 

hu ^ >'jE.mwvhz 3 y *mmm<n&m%%^ 

5 1 -2 1 0 7 8 »^B8 53-1 833^ 
flL 2-8 6 9 B 

6 0 9 9 7*^*, 4$BPg6 0-6 2 9 94^$8, « 
P3B36 2-7 9 7 8 8f^W 0 Lft'lfttfgK 

$ v ^ 6 *ft lc J: ^ L - y "C 

[0 0 0 4] L-yi?>£&tiUBM\£m*X % L-TX 
— If (E. C. 2. 7. 2. 4. ) \Z£VL-TX/<7 

[0 0 0 5] — * % (E. C. 2. 

7. 2. 4. ) ^a-K-TSite^fcU-Ctt, xi/x!J 
t r • 3 y ( Escherichia col i) 
^ilGs^ [Journal of Biologica 
I Chemistry, 2 5 6 , 1 0 2 28~1 02 
3 0, 1 98 1#i) #J:<«WfcS*l,-C^5. ^ 
9AMtMIA3k«>TXAC/Uh^^ (E. C. 2. 
7. 2. 4. ) t LTtt v ^/V* • -frfvu;* (B a c 
i 1 lus subtilis), a!l*/^f!l ^ 
• ^#A(Coryneform gl u t a m 

i c um) ^^feJbtl/TV^ (Journal of 
Biological Chemistry, 2 6 2 , 
8 7 8 7-8 7 9 8, 1 98 7 ;Mo 1 ecu i a r 
Microbiology, ^, 1 197—1204, 
199 1#i) 0 L*»L4a*6, ^HT/^f !) ?AJS 
*3lE©7^h*t-^ (E. C. 2. 7. 2. 

4. ) K-TSftfi? lcov*Ttt&3lw>fa£0gi*jL 

[0006] *i:^nr/^7y-)A' 

7y/*J± ( Brevibacter ium f 1 a v u 
m) M J 2 3 3«ftfi#J: 9 , T*'<A> h*T^itf8fc 

ALT, 3^®iI«r^g|E!ftL, 8tJg«fcifti**ifc 
3 6w*£JLV*mUtS6Lfc (#I¥4-24 6 58f 



[0 0 0 7] 

Wr!) * AJBfcrafcfco L - y vie J: 5 7 -f - k 

/<y^vt er-> 3 ^©»»$jxfcr^^ h*-*-— if 

(E. C. 2. 7. 2. 4. ) K-fSitfi^DN 
[0 0 0 8] 

«ra*r^<ft*W*«:»iafcjBi*, S- (2-7^7 

-L-^r^y (BTFrtit: taecj 
»t6:ti5feS) Wtt^Wi-s^utr/^^y 

*ffi^rfe{fc <fc 9 . L-y ^VtCJ:67><— K^y^V 
AtfW&*imxhL tefeB+DHAZm^te^? 

[0 0 0 9] LTsMHICkiU*, 

CD ^wry ^Ajaaiis*3i5<DL-y^vici 
67>r- hv^y^-O't tr>3 xD^^^r^^^u 

(2) m&mmnmm^GXTfiZftzvNA&mm 

&\X&£tiZL-}) *J>\C X %7<< — Y'<yt4 >t*r 
^3^^$^:77/^ r-*-*— If £3- K-f--5i9 

(3) &lSE^<0£^J#^7T^£;fx£TS: /&E3*J 
xmZtiZ L- y ^y|:J:57^- K^y^-Ot 

a v<o^$ixyi:rx^yw h+^— fef?:^— K-r^iae 

fDNA ; 

(4) &&&*DNA1>mA£H1zm&7Lzf7X^ K; 

(5) &*a&;t7>7*$ KX^K<E*$Jxfc3y^S!a 

(6) mz9&&$ixt:z'i)*Mmm&m\>\ *>3- 
xzumt lt l- y *t 

[0 0 10] £*T, ^^^lcot>T^ blc^ic^^-f 

3 ><ntmtSti1tTXs<;i> h *^r— 1f £ 3 — K-f<5 
iSfefDNAj b\*. AEC^r^Wr^^!^- h{C±W 

5ifi£^DNA, -r^i5*)L-y ^V{C«t^7^- hv< 

y^>r>e ^v/ 3 ^n?Ki$n^7^^t-f 

(E. C. 2. 7. 2. 4. ) $T3-Kt51^DN 

[ooi 1] #389!£>L-y ^{CJ:57^- Y^yt 

4>t tr>-3 ^^^n^r^^vw h^-^$r=i~ 



K-f 5fcfc^££tj>DNA8rtf (UT. Zti£ f AWr 
A E CiBi4^^t67^^> — 

7y/*J* ( Brevibacter ium f 1 a v u 
m) MJ 2 3 3 (FERM BP-1 4 97) 

[0012] -rut>h, Amfto»mKW&m±tot 

A E CBttfc* L*>o L — y *V©£»4©jMlD t fctt 

y £A • yy/<Jx (Brevibacter iumfl 
avum) MJ 233 (FERM BP-1 497) 

looi3] rtie><o»^*«r**«aaLTA«fr«ra 

£)5 : Jfc1\ yi/kT/^f !) !)A • J 2 3 3 

10g/lttt5¥Mil!l (1^0. 2%, fifc^cO. 

7%, KH 2 P0 4 0. 0 5%. K 2 HP0 4 0. 0 5 
%. Mg S0 4 ■ 7H 2 O 0. 05%, FeS0 4 • 

7H 2 O 6mg/UMnS0 4 -4-6H 2 0 6 
mg/l, D-^fy200/ig/K f7^M 
I100m/L &^2 0g/l, >7VW=J — ^ 2% 

U ^Cfcann-^RH-^r ticj:0, AECCi 
tt*#1-*KM*:/l'tfx<^7' y *A . 77^AMJ 2 
3 3 

[0014] ±^cO<t 9 LT^bftfc££fc£$r£Utt 

St* £ 9 tf ;&D lt v ^ h <n £ £ <b r tlci 

9, AEC»tt^L^OL-y v^^M&<Oii^tfc 

ywev^xy ^A77/<AMJ 2 3 3£gx^1-£- £ 
*K LT»t>iT,6A(lf>j-<D«^ijB[t/ia»± 

[0 0 15] TVfcf/^xy ?A • 77/UMJ 2 3 3 
-Le u-AEC-Ly s 1 6 3 (FERM P-13 
512) , yuiT/<^xy £A • 77/<AMJ 233- 
AEC-Lys84 (FE RM P-l 351 1) x ^ 
U£V<*-ry £A - 77/<AMJ 2 3 3-AEC-Ly 
s 2 4 2 (FERMP- 13 5 13) . l/U-fcf^^y 
!)A.77^MJ 2 3 3-AEC-Lys40 (FE 
RM P-16510), 

[00 16] r*Lb*J»<OBI*tttt«tt. AECSffc 



^Wr!)!>A • :7?/<AMJ 2 3 3£[?g&T$>£ 
(«*«tt«fcoi,vrtt, ft§PB5 l-1 30 59 2f 

-y^viSttoitjtatfe^uif^^y ?a . 77^ 

AM J 2 3 3»©J**«d»f>Jfefe#DNA^ttffli-6. 
w(OSfefe#DNASraa*M»»*. fclxtf E c o R I 

[0 0 17] #f,ixSDNA»rit^^o^y^^ 
-> Mx«pHSG3 99 (^Sfifi) fc»AU Z(D 

(xv'jDtT - 3!)) $MCGSC507 

4 o^a: y tr - =j y ^fy^.^^y^ ± 

— ( Escher ichia c o 1 i Gene 
tic Stock Center). tv*— h J 1 > b 

epartment of Biology, Yale 
University) ;P. O. Box 6666 
New Haven. CT 06511-744. 

u. s. a. &&wm zmnm&L, AECmt 

[0 0 18] %htlZJ&'gte#8i&V77X* KDNA 

s<*TVVJ*- 77/UMJ 2 3 3^#A^Af 
)iW'$llt5:i:m5 0 riKLT^<bti£A 

DNABfrTfSr. ^B^M-nM:****-:/?** K 

^*aufc*»«aeiwi£»c«AL. AEc^tn 

[0 0 19] mbfiZmWfc&fcl: *)-7y* $ KDNA 
»U «l«**-C«Wf-f5r.tlcJ:9«IA*nfcA 

^^y^'7 7/UM J 2 3 3 ttMfr*^A»f 
il^A^^-oll, ±i£AECWf££WLa>oL--y 

> ? >'±ll^ii5DUfcyue'/<^^y i>a • 77/UM 

J 2 3 3W<D$&ftnNA&mim%E c o R I 

dn A8r#£W£r ktfXZ £ e 
[00201 :^i. 7 k bOL-y 9 J>\z^y^ 

— K1-6&fc?-££tfDNA0r,K-£. 
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[00 2 1 ] 

P v u II 3 

D r a 1 1 

H i n c II 2 

Hind III 1 

Bg 1 II 2 

P s t 1 2 

N c o I 1 

Xb a I l 

[0022] ft**. *B»*U::fcvvr, ftiBBSdj:* 

[0 0 2 3] *fc, H3tf»)j-<0*£$j Rtf:/?** 

tt, x^yt7^y^7^7r-y Uph a g 
e) ^DNA$:M^Hindm "C«H»LT#e>n 

•3ij(077>f '^y^^l 7 4 77-^ (HI 7 4 
phage) 0>DNA£rMKIMRHa e III T$JBrLT 
^6tl6^Sf£^J^>DNA^T>T-^>f^— #}) V/isT 

*£££ao£L"Ofc«>5 0 ft*S, #DNA»f^O*f $ 

0>ftk£*sv*-t\ l k b£t±o»rK-^#$tro^T 
*:«JHU *&0. lkb*>e>lkb*»©W?«"©*#$ 

[0 0 2 4] — ±£<DAECfH££;ffLri>OL-y 
J 2 3 3©MftDNA^K8^Nru IfcAVEc 

oR I (cioT^JWrt-srtlciO^^ixS^^^dStt 
1. 7 k baDNAJfftflcoti-Ctt, *<DiSgE?y£:7' 

KpUC 1 1 8£fcl*pUC 1 1 9 
MV»6?V**^ ^ KMft (d i de ox 

ychain termination*^ Sange 
r, F. et. a 1 . , Proc. Natl. Aca 
d . S c i . USA, 74 , p 5 4 6 3 , 1 9 7 7) {£ 

ekji. 7 k b<DDWAmn<Dm&&w<o*- y^y- 



I3cl] 



§PBfrWfrg)^$ (kb) 

0. 1,0.2.0.7,0.7 

0. 2, 1. 5 

0. 3, 0. 6, 0. 7 

0. 4 S 1. 2 

0. 5, 0. 6, 0. 6 

0. 4 X 0. 6, 0. 7 

0. 5, 1. 2 

0. 4, U 3 

7^-K/^y^^yt > a >tm& £ ft*: r vi- h 

K1-5 1 2 6 3 0|»#^&«rt$*t/tV 
[00 2 5] fc*5. &i2E?!liWE^#-^ 1 Id, 

J8<b tTAEC«r**rL4v««»jf!s«rffit>fctfittPI« 

7^AMJ 2 3 3»fe{fcfc3fe©T;*/^Wh*^— ^ftg 

) DNAtf>E?iJ£ijH\ E?ij 
#^2lwmffSM J 23 3-Leu-AEC-Lys 16 
3t*«fc!me>*LfcE*k 3 KM J 2 3 3-AE 

C-Ly s 8 4#Jz0»f>JxfcEak E*"»*4 KM J 
233-AEC-Lys24 2** «£ 0 #P>HfcE*k E 
^JS-^-5ICMJ 233-AEC-Lys4 O^Dfb 

[0026] m®6£m$tv>m&m% i - 5 k^sji-se 

>0>fflfe£tiitTz.s</i>h*i—- esse 

fDNAtt, ^I(^T7/^f^t- tfiffc^DNA 
£JttfcLT\ 8 3 5SB, 8 3 6#S, 90 2#|, 9 

T{C^lt5:^aot, 2 7 9#| v 2 7 9#|, 
301f|, 3 08i@(07>/^timia^ 
6Th r, A 1 aHVa K S e rHPh e 4 Th 

[0 0 2 7] &fc. COE^l$:t><i:lcLT. IrY 

h^U* hS^-*^**^;* (Site-dire 
cted xnutagenes i s£fc, Kramer, 
W. et. al.NucI. Acids Res.,^ 
2, P 9441, 1984) £ffll^TA&*Jlc£g£t£ 

[0 0 2 8] rjx?><0^m^?>, *¥&m<DL-}) iS>\Z 
— Y'<v9<<>\l Vis* ><Dm$k£titz7xs< 
/l^*:r— ifitfc^DNAti. &^E#J£<DE5*J#^6 
&&E?IJX teE?!l§*§- 7lc^£*t*T^/E 
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&$i\&&%'fZ*%W<D L - V is Vti £ £ 7 -f - K'< y 
-Ki-Sae^«r*tfDNA«>M4, ^OAECBtt 

B« Wxtf^y^VtfcMS ystem-l Plus 
[0 0 2 9] mo&<AECHtt&tfi-*^I' 
NA*»5>a#*n6*36M«>DNAK^tt, L-y$*> 

\c x z y 4 - h*'< y t -<> t tr*> 3 yojg^ * Hfc r * 

eae-?*^tfDNA»f>i-ica^sn5^«)-e«)*. 

I0 0 3 0] *^OL-U S^lCkS^-f^ K'«y* 
Ki-6»e^«:*tfDNA»r>f <ABr/t) |±, 

[003 1] $fc. *%^L-y^l:J:-57>f-K 

hzzt&vzztK zttimbtizhoxnteK , r 

*co^Sfi^ T-fctui v > frtj: £ ^ a * - * - xh 
oXhX\>\ 

[0032] x&mtoAmx&mAi-zzk&xzz, 

k^tr^;** K-<**-<b LTI*. Mz.tf. &§B¥3 

-21018 4-^^IZf£®(0^7^^ KpCRY3 
0 ; #BPP2 - 2 7 6 5 7 5 ^*l::E»<0:/7* * K 
pCRY21, pCRY2KE. pCRY2KX, pC 
RY31, pCRY3KEWpCRY3KX;^f 
1-19 16 8 6^n^m^L<D^y^x K p C R Y 2 
WpCRY3 ; #0gB85 8-6 7 6 7 9 ^$8lCiS« 
<T) p AM 3 3 0 ; 4#fflB85 8-7 7 8 9 5^4H§Kfe& 
CO p HM 15 19; 4$88Bg 58-192900 *§-£&lC 
IS^CDp A J 6 5 5, p A J 6 1 1 &Tfp A J 1 8 4 

4 ; #0IIBg5 7- 1 3 4 50 0 ^(C^tOpCG 1 ; ft 
§SB858-3 5 1 9 7^^|Cie®(OpCG2 ; EfBSBg 

5 7- 1 8 3 79 9^$ai£lB*<OpCG4&I/pCG 



[0033] *xi> 3 y — 

fcOdS»4L<. Wfctf, 7*7*5 KpCRY3 0, p 
CRY 2 1 ^ p C R Y 2 K E> pCRY2KE, pCR 
Y2KX, pCRY3K pCRY3KEMpCRY 

[0 0 3 4] ±fByy^^ K^^-pCRY3 0 ^rf^ 
Qi-Zlj&h LTtt, ^l/W7!l ?A • 
* ( Brevibacterium s t a t i o n i 
_s_) IF012144 (FERM BP-2 5 15) 
b7'7^U'pBY503 (Z<D77*x K0>I£RB|£O 
V>tfiWl-95 7 8 5^il#i) DNA£JtottJ 
U> h o I "C^:^ £#»#J4 . 0kb^7^ 

^ Ko^OHifltWIBSr^sae^^tfDNAWfr 

fctJU ©J(®^EcoRI*5j;t;Kpn I 

2.1k b^7^^ KOKSEfkWffiSrBlsae^** 

p H S G 2 9 8 OEcoRI, K p n I ft 

wsa 1 i nmcm*&ttztiz£?), /7^^; k 

^^ P CRY30 HUH** - £ ^Tf -6. 
[0 0 3 5] ±rd^^^^ K-<^^ .^16^ 

^riCfrieA^*5<tt/WSLfc^7^^ K-<^^-$r 
^ic^CTS 1^^ 1/7- tf-ctosur^^is^t- 

*fctt3^^r^^-DNA(DMETlCDNA 

[0 0 3 6] 7*7^^ Kp CRY 3 0^<D*%W<DAWi 
>tO^A«, 7^7^ ^ Kp CRY 3 0 Zftm&mE c o 
R I T§Bg|$i*\ *Z\z.til&,Txs<s\'h*t1—l£&='- 
K+sae^Sr'&ODNAWrfr (A»f>^) ^rDNAy^ 

—exmmzitzzkizxvftozt&xzz. z<d* 

picLT^^n^y^^^ KpCRY3 0(c4s:|B^<O 
7 k bOA8rtt£iaAL*ffi&;L;/7* 

7^^KpCRY3 0-AK8 3 5i^lfc e ^JT. 
% KpCRY3 0-AK8 3 5 (Ofl^&cOSmio^ 

[0 03 7] -<0<t pKLTi£j5££tt3L-y^>«Cj: 
57^K/<7^^>t^>3>«^m^/u 
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7!)!)A* J 2 3 3 (FERM BP-14 

9 7). £A • 7 7/<AMJ 2 33-A 

B-4 1 {FERM BP- 1 4 9 8) , yi/^/^f 
!)!)A'77^MJ 233-ABT-11 (FERM 
BP-1 500) % 7*1/^7!)!)A'77/^M 
J 2 3 3-ABD-21 (FERM BP-1 4 9 9) 

[0 0 3 8J ftfc. _Lj£<7)F E RM BP-1 4 9 8?) 
i&tfctt, FERM BP-1 4 9 7(Dittl:itti:U 
DL-a-7;/ gg&ffi&S: BWttlCft 4 £ fLfc^c * / 
~/l^tttf&£& Oft^&g 59-28398 ^ 
$8f&3-~4*i#fi&) e FERM BP-1500 

<Dm&ft* FERM BP-1 4 9 7£0l^$:^tL 

Vh% (^WBS6 2-5 1 9 9 8HW) „ £b 
FERM BP- 1 4 9 9©l^liFERMBP- 

1 4 9 7<om&&m&t U/cD-a-T ^ ygg^xT ^ 
tf»»tt*ft*-C*>S (4#BflBS6 1 -1 7 7 9 9 3 
^f8#!$) . 

[0 0 3 91 CLft^O&^OffelC, 7*1/^/^7!)^ 
A-7y^7^7 ( Brevibacterium 
a mmo n i a g e n e s ) ATCC68 7 1, |«JA 
TCC13745, f^ATCCl 3 74 6 ; 7UYf/<t 
T y *7 A • V iJ#J\ ( Brevibacteriu 
m divaricatum ) ATCC1 4020 ;7* 
UtT^^xy ?A • 7^ F77-^^A ( Brevi 
bacter iuml actofermentum ) A 
TCC13869 ; 3!)^^r!J • ^/P^^^A 

( Corynebac ter ium glutamic 
um ) ATC C 3 1 8 3 1 ltffiV>5 

[0 0 4 0] 4*1, ie*t it^ue/^ry *A . y 

7^MJ 2 3 3AXO|ftMv^|» t 
fl"**^** KpBY5 0 2 (^BS6 3-3 6 7 8 

7*&«m) o^*, vmaR^BiixfftdWA'^ 

^n* P BY50 2^t^am wta; 
^imvhzi,* A&mz&&i-zz t t>pTig-e*>s cb 

act. Rev. 3 6 p. 361—405 (197 
2) *&) 0 ±12/7^^; KpBYSO 2£A&ttlC& 

[00 4 1] ^±7*1/^7!)!)^ ■ 77/<AMJ 2 

?Mft&:0. 2-50/ig/ml) t)t<lixfv?^ 
A7*d*F(»H:0. 2~5 Oji g/m 1 ) 3?£^tp 

*6lc % i m i Offll&fcfcaj; sictejgu £ 



5o »*fR*:*«a*^*iftJj:a*L. #J3 5t:-?ff)2 

W*aiifr*tflr\ 7*7^U f pBY5 0 2^i$n 

"0*6t*$:iIR-rs. w 4>jftfftc J; 9 ^7 ^ Kp BY 
5 0 2&Hk&£ti1t-7i'lf/<97 9 • 77^UMJ 

23 3&&mmwt>*iz. 

[004 2] Z<D£i\ZLX'&btiZ>7'l'Vs<?<r}) *7 
A • 7 7/UMJ 2 3 3ft*I*^W£/7^$ Ktf> 

T • #n h#7fcovvrfc&ft-tV3«fc5fc (C a I v 

in, N. M. and Hanawalt, P. C. , 
Journal of Bacteriology, J_ 
7 0 , 2796 (1988) ; I t o, K. , N i s h 
ida, T. andlzaki. K. , Agricul 
tural and B i o I og i c a 1 Chemi 
s t r y, 52 , 2 9 3 (1 9 8 8) #J$) % DNA$ 

£^CDX/W*ftj$S (S a t o h, Y. e t a 
1., Journal of Industrial 

Microbiology, 5, 159 (1 9 90) # 

[0043] ±ffi«>*ft-c«iHK*tr»e)iiaL-y 
nyutr^^r y • 77/UMj 2 3 3A%ko« 

[0044] JgStt, &%&<o&%& 

#Tfc. ^2 0-D4 0t, ^L<tt^)2 5t-iK)3 
St^ffi**?^ ^^OpH«5- 
10, L<ri7-8MiS^i-$- tdSTf, J&«f» 

o p HHSttftXttr/i'* y ^^tw LTff 9 ni:*-e# 

%. MiC$f*b<li2-3^S%-Cfc6. 

[0045] z<D£oizLT&ibnzmm!&i>>t>&*m 

&JcSlSlcifcffl-r5r td>T^^ 0 L — y 

hz^nm&&&m&zmttwtmmb. z hie 
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[0 0 4 6] U&>LT*f&IE«£;ttf, ^3-^^:, 

T, »*L<lij^20-^4 Ot:, #|C#J 2 5 3 5 
^(C^V^TtT^ 9 - t fi*X% S 0 

[004 7] ZLtfL-rz l — y ^yfiix:(l, ii53?£tt* 

[0 0 4 8] 

yixfcX^y frA ; 7 7^AMJ 2 3 3&&<PT;*/* 
^$r=i"K1-^i3l^^tfDNAgf>T- (A 
Brfr) O^n-^b 

[0049] (A) :7Vtf/^x!J ?A » 77/UMJ 
2 3 3(DiDNA^ 

¥£&*£ifcAigifc [m* :^*2g, (NH 4 ) 2 SO 
4 7g, K 2 HPO 4 0. 5 g, KH 2 P 0 4 0. 5 
g, MgS0 4 0. 5g, FeS0 4 '7H 2 06m 
g, MnS0 4 4~6H 2 O 6mg, &&^*J*2. 

5g, #if^/&5g, my2oo M g, mmf-r 
H i y * yutr^^xy *a • 77^amj 

2 3 3 (PERM BP- 1 4 9 7) £#&iffc#i&8J 
S-TigHU !§#£&#>fc 0 ^e>*Wt&#&l Omg/ 
m 1 <Dm$L\Z- y A$:^tf 1 0 mM N a C 1 — 2 
OmMh^gfjft (pH8. 0) -ImM EDTA 
-2Na^l5mICSjSLt Jk\CZft*T~}~ — "£K 

0 0 u g/m 1 2lC&tfDU 

3 7 tTC 1 ^»lfc 4 $ f> lc K-r ^vflt&^ h y * 

^iNcisa ±mz&bftm ( 5 , 0 0 0 x g % 

20m 1 0-1 2t) u ±ra®#£#i&u ft®? 

<Of^CfiR£1-6DNA£#7*#-C££ 70%Ji 
0mMh!)^gi^(pH7. 5) - 1 mM EDTA 



[0050] (B) m»7L»(OmM 
±12 (A) JSW^ue/^f 9 «)A • 7 7/UM J 
2 3 3(OiDNAM<O9 0/2 1 SrftJfKSIi&E c o R I 
5 0 u n i t s 3 7^-? 1 BM0RlS**S5£ 

7>a?Lfc 0 :©EcoRl^DNAi:^D--y^ 
^^-pHSG3 9 9 (£igig J: *> TftJE) 4:fHI»*£ 

U 5 0mMhM« (pH7. 6) . 10mM^ 

ImM ATP, lOraM MgC 
1 2 DN A y fS~—\£ 1 un i t<0#$#£& 

[0 05 1] (C) Tj^Wt^; ^$r=»-Ki->5ji 

H^Sttri, xi/x'jtr - 3ycGsc5074 <t 

hr Al 101, lys C1001, met LI 
0 0 0) ( ( ) ftftTX'</l>h*1—l£i&fc* 

^ (Genotype) £7^) „ 

[0 0 5 2] ±12 (B) ^^77,;^ 
ift^>!>^ (Journal of Mo 

lecular Biology, 5 3 , 1 5 9, 1 9 

70) icj:»?^ii2^^^ y tr • ^ y CGS C 5 0 7 4 

ft£7#R|H!fcU ^O7A7x=:3-;u50mg^tf 
itSUSJfc (K 2 HP0 4 7g x KH 2 P0 4 2 g. (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0. 1 
g , ^3-7.2 0 g&t/^l 6 g^^TKl y y h 

[00 5 3] r©«*±o&#*|g«:*ifet J: 
U KDNAfcttfflU 

i^T^fcU^ 7 P 7^U f pHSG3 99(Og^ 
2. 2 k b^DNA^K-tC^Dx. S^*!)3. 8 k b <D*f 
ADNAKfK-^^ibixyto #7*7*^ K£pHSG3 
9 9-AKt^Lfco 

[0054] (D) y^y^ju K^f"7~ — ^$:3 — K"t"£ig 
gy-fratrDNABftfr (A) Bf^CQ^^P-rLV^ 
±12 (C) ^Hfc7*7 7,^ KpHSG3 9 9~AK{: 

Sfcfcl^ :7°7*S KpUC 1 1 9 (±S^<tDrfifiS) 

[0 0 5 5] ±^ (C) KpHSG3 
9 9-AK^WlEcoRI, NruI«U: 
fccot, ^7^^ KpUC 1 1 9£fc)(£SM?Ec oR 
J, Sma I X-tyWiLtzhCDZm&L* SOraMM)^ 
W (pH7. 6) % lOmMW^KH/V, 
ImM ATP, lOmM MgCl 2 &U J T4 DN 

a y ^f— \£ 1 u n i t <n&j$.ftzmM U 
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[0 0 5 61 ftbtifry?** K»Wtrffi*\ ^fk^/w 

v^-kSfc (Journal o fMo 1 ecu t a r 
Biology, 53, 1 5 9, 1 9 7 0) #JfB 

^>^y troi)CGsc5 0 7 4**£^fr&&u 
rytvuy50mg^STO Ck 2 hpo 4 i 

g x KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 lg,Mg 
S0 4 • 7H 2 O 0. lg 4 ^»^2 0gWf 

[0057] z<omM±<D±i;mz%mz£ym#&m 

K«r«!ll»*«lcJ:9«WrU r^fp-^y/v«ft*»«r 

WL2 ~f=7* S 



3. 2 k b^DNAWftflCjO*.. 7kb 

*>. it&fti. 7 k b<DDUAMK<D®mmmmm$m 
»*$x.vwmmK<D±% $ kms* i ic^ uyt t>o * m 

[0 0 5 8] *fc±E-C»fc^7^$ Kfr*««M»* 

TB*>* 2 1^1% 

[005 9] 
[3*2] 
KpUC 1 1 9-AK 



mmmm 



mmatm. 



W&mK<0±$2 (kb) 



BamH I 
Bg 1 II 
Hind 111 



1 
2 
2 



4. 9 

4. 2. 0. 6 
3. 6. 1. 2 



[0 0 6 0] ±m<D®mmm\z£*)ftWL'ivt,thZ>7y 

x$ KSrpUCl 1 9-AKi:^Lfc 0 JEX±Jc«t*)T 

h*-*— K-raffle^&^tefcf 

1. 7kb©DNAWrii- (NruI-EcoRliK-) 
[00 6 1] ###J 2 



-Kl-^ae^tr^tpS*^*!. 7kbtf>DNABrtt 

ICO^T, ^(D&m&ffl&zf?*^ KpUCl 18tfc 
ripUCl 19 (SgitSi) *m\>*&&?**$'Z*U 
jrf* K6tS5l£ (dideoxy chain term 
ina t ionl) (Sanger, F. et a 
1 . , P r o c. Nat. Acad. Sci. USA 
74 , 54 6 3, 1 9 7 7) \z£ *) m 2 LfcS&ffcgl 

[00 6 2] *<Dmg£&W<0*---7l/ V >^:7 

54 2 1 m<DT* K^S 1 2 6 3<D£3S#J; 

[0 0 6 3] ##093 

RY3 0(QM 
(A) Kp BY 5 0 3Q^$g 

/7^U'pBY5 0 3«, ^Ulf^^^y^A-^^ 
f^^lF012144 (FERM BP-251 

5) frb#mzMt#*&m i o>^/uh^7^ 

^ KT-*>»K 1!Pfl¥l-9 5 7 8 5^$§lCf2^0i 9 

[0064] *£|5fc#iftAi&iS 2 g . (NH 4 ) 

2 SQ 4 7g, K 2 HP0 4 0. 5g, KH 2 PO 



4 0. 5g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 
O 6mg, MnS0 4 - 4 — 6H 2 0 6mg, 
3i#^2. 5 g> #iF^/&5g. Wy2 00u 
g, MfT^>20 0 m g, ^-^2 0gMI 

1 y :y h/MC. ;/utr^-r y ?A • 
x*:M-~*I FOl 2 1 4 4€r»«t*m»l^»!*-C^ 
tU &#£**>/t 0 #&ftfc*#*:l 0mg/m 1 tf> 

■at^yy^-Aft^tfaw* (2 5mMh»;^ (t k 

R*iO«?vV) T^/*?>, lOmMCOEDTA, 5 
0mM^3-7) 2 0mllC®83U 3 7t-eiffl 
£££-£fc 0 RlSWi:7^*!l-SDS« CO. 2N 
NaOH, 1% (W/V) SDS] 4 0ml£i&AnU 

©R*»fc|»:fr y (5Mgt&# y *A*«6 

0nl,S»ll. 5mU Hi*2 8. 5ml^ 

[0 0 6 5] »M^S«ra^*{w#U 4t:-C105> 
RL 1 5, 0 0 0Xg<OM7>I»lt, ±S&£*§ 
^ zntC«fa<07i/— /W-^nn7t;/PA^ (7 ^/ 
-/V:^nn*M=l : 1 &*p?£) MiglSLfc 

MiaTTS^. 15, OOOXg 
om^m^M-f. 7K®$rlH)i|XLyi: 0 */§iC2f&gO^ 

^/-A^ao*, -2 o^-cusr^gSL 4tT10 
15, oooxg(o^8l(;wi itas&lsJiiK 

[0066] TE&»& thy*l 

OmM. EDTA 1 mM ; H C I IdT pH8. OiCSS 

m 2mii:^Lfc, mmmz&<t±i">*mm cs 

§»^OTEgi«l 0 0mn:t{ktv/!)Al 7 0g 
Zm&tS^tim 15mUl0mg/mIx^H;A 
KMlm 1 *mitX. &&&1. 3 9 2 g/ 
m 1 k:^H:fc 0 Cl<0&?££ l 2t-C4 2f$fBk 11 
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6, OOOX g^SI^Bt&tTo^ 
[0 0 6 7] 7^7X; KpBY5 0 3li#^*BRatfc«fc 

KpBY5 0 3^tf^I»l:#fc o ^^"C^ 

x-f-WK-JwJ KSr*tt»*L, *<D&{CTEg» 

^^KpBY50 3 £-atftS0r?£lC 3M«Kt h y *7i* 
&&£^*l&&3 0mMtC&anL£:& v 2f§fpi*/- 
^ZlJQx.. -2 Ot:i«rWI#llLfc. 5. 

00 0Xg(Da^5>fi(CdMtTDNA^«:p*$-fr. 7^7 
^^KpBY503$r50/i g^fco 
100 6 8] 

(B) 7*y*^ K^^-pCRY3 0<Pffo$ 
7 F 7^U , pHSG2 98 (SfiftSI) 0. 5 /x g tC#J 
RE»*S all (5 un i t s) & 3 7 1 «ffB»&* 
KDNA«r^±lC5W»Lfc. ttSa (A) Jg 

t»u^7^^ Kp by 5 o 3 * z\zuvmm 

Xhol (lunit) 5:3 7t;-C3 0#KIRJE;3i*\ 
^7^? KDNA£SB##ft?L7t> 
[0 0 6 9] if^7^^ KDNA^^l, 

IL«, **tetm*<0&#&9Ll(m&.b LT#* 5 
0mMh!l^^pH7. 6, lOmM MgC 
1 2 , lOmMm^K h-/K ImM AT PS 
tfT4 DNA!) 1 un i t fcZ,** «fc ? £&f£# 

tx^xUtT* 3!J J Ml 0 9 3y^f>ht^ 

[0 0 7 0]^f^(l3 0^g/ml (frR&tf) 
<D*y"7>(is>, lOO^g/ml (tHIS) O 1 P 

K) 100Mg/ml (OX-gal (5- 

^-4-^013-3 — O-YVs^-B-D-tfy? 

Y\fy/^Y) *$t*Lf&& (h^hyiOg, 
^5g, NaCl 5 g&lfl$©7Kl y y h/K p 
H7. 2) -C3 7 < Ct£-C2 4l$ra&§tU LT 

LT^fctttSrilftU K&TAofr y-S 

DS& (T. Maniatis, E. F. Fritsc 
h, J. Samb rook, *M o 1 e c u 1 a r c 
loning" (1 98 2) p9O~91#|»ncJ:0 

[00 7 1] %<0&%: x 7y** KpHSG2 98tOS 
a 1 I ttttfc:/?** KpBY5 0 3fc3fc<7>#J4. Ok 
b<r>mft&ft AZilltT*?*^ KpHSG 2 9 8-o r 

i&ftbtiit. &icmm<Dj?m&mi\ m& (a) mx 

*fc*lfc:/7*S KpBYS 0 3DNA&mmmmKp 

n I&LTEc oR ncT&JIL-C^lb*ta£j2. lkb 



ODNA»f>t^±lB^7^^ KpHSG29 8-or i 
OKpn I RXIE c o R I SBftiC? ;y ^ U ^7 

K^*-pCRY3 0£3l&Lrt:o 
[0 0 7 2] £#094 
T^*^ KpCRY3 Q-AKOffr&Rt/a D 

##0»Jl<*> (C) ^T^^ix/ty^^^ KpHSG39 
9-AK5 n g&MVB»#E c o R I *5<fctfN r u I £ 
#5units»\ 3 iKX'ltiimRfoZ^imLti 
h<Dt, Ec oRI iffJR) 1 n 1 

£*S£U 50mMh^gi«(pH7. 6) v 1 0 
mM^ft^W h-/V % ImM ATP, 1 OmM 
MgCl 2 *>£tfT4 DN A y £ 1 un i t tf>3- 
rt5>«r»*DL (**»«)«|*tt»JIW*-C*>5) , 1 2 

t-ci 5i»lBlRrt;*-&te-&s*fc 0 

[0 0 7 3] w^DNA^HiilE c o R I 3un 

1 t s^ffit>3 7lCTlB*H^$tt£fcbfct>*>£. 
###|3tf> (B) mV&btlit77X*h'pCRY3 0 

1 it g fcMIUME c o R I lunit 3 
7 t CTl^SJ^^-fr^«U^t<0$r^L. 5 OmM 
Mi^ffft (pH7. 6), lOmM^f^Wh 
—A', ImM ATP. 1 OmM MgCi 2 ^(/T 
4 DNA!)^flun i t <0#rt^«r«S*DL <£l£ 

rwT'^; K£/b^t, m^xm^ 

^HBaS/x y tT-^yCGSG507 4#£^& 
1ft U tf-J-vT Om g/m I frfttrSKflW CK 
2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 4 ) 2 SO 
4 lg.Mg S0 4 • 7H 2 O 0. 1 g, $r/Ua — J* 

2 o g&tfj&ei 6 g&«e*i y y hArtCttm fc» 

[0 0 7 4] w(O^lfi±<D^W«c^^Ci0^^ 

U mH^cJ;i9^^$ KDNAfcJMUU S^T'^-X ^ 
K*MHMH::J:9«)KU T#u-x#/L>m55$kM& 

Rlt^Xm^Itt ^7^$KpCRY30(?)g$ 
8. 6 k bODNABrttlC&Uau **£Jftl. 7kb<D 

J*ADNA»tf#»a£>fe*ifc. ±^$o<3g$2^H/b^ 

[0 0 7 5] J&Sfc&fi, i^M&^^TRcO^ 
fcflfTofco ^l/e/^Ty^A*77^AMJ2 33 
(FERM BP-1 497) 7*7^^ KpBY502 

10 0ml ©iweA*«s-c»»t5iawi!*-c# 

*u -<^^>y yG^U-y h/m I \ztez>£?icm 

«rft«), I^20ml ^^^ffiSjff (2 7 2mMS 
ucrose, 7mM KH 2 P0 4 % ImM MgC 
1 2 ;pH7. 4) IdtiSfe^l/L £b\cmft*m<bft 
itTtft, 5ml(D^;^fflMl:®St, 0. 7 5 
m 1 (D&mt* m&X'&hMzT*?*^ KDNA»»5 
0u l*«r&&U *^T2 0»IU. 
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AtAd*-— (/U*7 Ktfc») *ffl^T, 2 5 0 OxK/u 
^litfCo ^fi^3ml<O^IieAtg«fetC^L3 0t:tC 
*) ^^B2A^^ife|Cfi|^t3 0 < tT2-3PfS 



093 (A) Wc«Ko*|fe«:fflv^x^7^5 Kfc»fc. 

[0 0 7 6] 
[£3] 



^3 


-7=7 KpCRYS 0-AK 


mmmm 




^ErBfrtf £ (kb) 


BamH I 


i 


1 0. 4 


Kp n I 


i 


10.4 


S a c 1 


i 


10.4 


Xh o I 


i 


10.4 


E c o R I 


2 


1. 7, 8. 7 


Xb a I 


2 


3. 4, 7. 0 


S p h I 


3 


1.7,2.1,6.6 


P s t I 


4 


0. 4, 1. 7, 3. 3, 5. 0 



*S KS:pCRY30-AK^U o ft*, 
5 KpCRYS O-AKfc^^eaSftfcyuif^ 
^ry!)A.77/UMJ 2 3 3-AKIt Wo< 
Hnfcfc ITS 1 # 3 #OX3fctt^£*X^xatft*flF 
ftgflC* |»X«FM»*1 2 6 58f (FERM P- 1 

2 6 5 8) & 

[00 7 8] ££01 1 
^UbV^fy f/A * 77/UMJ 2 3 3j7)AECjgj| 

i) AEciatt«o5»Hr 

mm (mmo. 4%, 4%, kh 2 po 4 0. 

0 5%, K 2 HPO 4 0. 0 5%, Mg S0 4 • 7H 2 
O 0. 05%, FeS0 4 • 7H 2 O 6mg/l, 
MnS0 4 * 4-6H 2 O 6mg/K W>2 0 
Ojig/i, f7^ieil00Mg/l> 

1% % ftftoc^o. 1%) 50ml£500m 
\&=1i\y7*=i\Zft& s JJMU pH7ICi|g5L^ 
7*Hf/^r!) ?A • 77/UMJ 2 3 3£*g|g 

*Dx., 3 0t:iCT2Brm6»&*M?*ofc 0 
[0 0 7 9] Btt&EMKU TM^y7r- (Tris 
24. 2g/l, v^yft2 3. 2g/l(7)?££2 
5ml ^0. 2N NaOH15ml^U 100 
m 1 T 2/ 5ml-ei0ftM^ot o 

N->^/l — N' --hu-N--Fn^7-^30 
0 m g /m 1 tttt ±8£TM/< ?77 — U 

3 0t:-e2^rH^>^^-<- h Lfc. 

[0 0 8 0] ^<0®(*:«iS?S^±^i6 <#1f$/gL 
Kf»s^«rK<) (CT20ifcfrL*:<D*>, AEC10 

g/i &-£4crz>¥4Kf&m mmo. 2%, &$o. 7 

%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 0 5%, FeS0 4 • 
7H 2 O 6mg/L MnS0 4 •4^6H 2 0 6 



mg/1, n — hf^V2 0 0 /i g/ I , f/^w 
HOO/ig/1, Og/K 

[0 0 8 1] ^fC±Cfc3D=-$r 1 0 0mlO_ki2J# 

?77J- WLC-5A) «rJ8v*TfT4ofc. 

AECWttUc+tCL-y v^>«)toaftiS, v&a 

[0 0 8 2 J -7U&<9tV • 7//<AMJ 2 3 3 
-L e u-AEC-L y s 1 6 3 (FERM P- 1 3 
5 12), 7*1/^7!) VJ* • 77/WJ 2 3 3- 
AEC-Lys84 (FERMP-1 3511), 7*1/ 
tfy<^if JJ »/A • 77/UMJ 2 3 3-AEC-Lys 
2 4 2 (FERMP- 13 5 13) , :/ W tf/< * <r !) £ 
A - 7 7/UM J 2 3 3-AEC-Ly s 4 0 (FER 
MP- 1 35 10) e 

[ 0 0 8 3 ] ±|B Lfc*M*tt, X*IRo < mm 1 T 

a i # i *ox«ttfn^*x¥xattfR«F«Kic*K 

[0 0 8 4] 

2) AECflBtttfcg>T^Xyvh»^— fefffltoaig 

4%, SSiTy^^i. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 05%, MgS 
0 4 • 7H 2 O 0. 05%, CaCI 2 • 2H 2 O 
2ppm, FeS0 4 • 7H 2 O 2ppm, MnSO 
4 • 4~6H 2 0 2 p pm, Z n S0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, W>2 0 0//g/ 
1 , f7;> • HC 1 100ng/K 7>-FS S8t 
0. 1%, Bftz*;*0. 1%) l 0m 1 £2 4 tltifc 
^(C5>ft, (^pH7. 0) Lfcf±£i) ^ 

-c^AEcffi^^^ri-^y^tr^^xy • 77^ 
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( Brevibacter ium f 1 a v u m ) £: 
^ill, &^faK*7v=i-;*£:5 g/ 1 (Dm&lzfj: 
Z>£l\zmiL. 3 0 , ClCT2 0Pfl«a*fr§l£*Tofc o 
[0 0 8 5] ftiC, (^=>-*5%, 
7^!?A2. 3%, KH 2 P0 4 0. 0 5%. K 2 
HP0 4 0. 05% N MgS0 4 • 7H 2 O 0. 0 5 
%, FeS0 4 -7 H 2 O 2 0 p p m, M n S 0 4 • 

4 — 6H 2 O 20ppm, tr^-^>- 2 0 0 n g / 1 „ 

^r>y.HCi i oom g/K aifs y&o. i 

%. ftft^^O. 3%) (D100ml^500ml^ 

^7 7^3(;M, &i&(i2ot;, 2om 

H«Iie&t|f&&&)<£> 1 m 1 £8s#DL-afi&3 3 tiCX 2 4&# 

[oo86] mmi&T&. mm® ioomi 

MU^K* (pH7. 8) -01@9HMfc, 

2 m 1 KJflU #7* If—* 1 g £AOx.fCo 
iB»«JCT*#«r«»bfca, 12, OOOrpm, 4 

3e"t-6»S» [T^^V&y&y £A (pH8) 10 

5 OmM, AT P 2 0 mM, MgS0 4 • 7H 2 O 3 
OmM, Tris'HCI (pH8) 1 0 OmM, t K 
D^7>;y6 OOmM) KS»LfcJ:*0. 1ml 
€rJto4.±#fr 1 m HCLfcttfe, 3 7t;-C 1 f$f^lxJS£ 
itfco Ctll:2. 5m 1 O^feffc (5%F eCl 3 -6 
H 2 Oi:, 12%TCAi3N HCimil^U: 
few] £8^70 U i§'L^±m^5 4 0 nm<D&yt&&m 

[008 7] fcf&mizx (Thr) % \) W 

(Lys) &$.i1Z<mt&to<Ot$<Dm& 1 0 0 t U 
rniC^Thr, Lys^fixlOOmM, 2 
0 OmMS^LfcitcDf^Sr, aftflSf^flCfc^Lfco 
If £M<0$l<OTX'<!\' Y *T—V<Dfmftm* 0 %-?& 
30>H*tU f^MJ 2 3 3-Leu-AEC-Ly 
sl63, MJ 2 3 3-AEC-Ly s84, MJ23 
3-AEC-Lys242, MJ 2 3 3-AEC-Ly 
s 4 0 X'XX^tl^tl 7 0 %, 5 0%, 8 0%, 4 0%-C 
fcofcu -f-£:b*>AECSH£tf>£g8cl , 2. 3. 4, 
Vlt. T*'<>\sV*-f—' t?#Ly s , Thrl^JH-^^ 

[0088] nmw2 

2f]£-C&fcfr D N A £ IHIX t fc. 
[0 0 8 9] ft&JXfcSflKfc 1 Omg/m I £>»&fC !J 
A^r^tf 1 OmM N a C 1 — 2 OmM h V 
mm (pH8. 0) -ImM EDTA-2Na^l 



1 OOMg/mncft£<fc5K:8yHlU 3 7t:-Cl^ 

o. 5 J: 7 Jw^jDd 5 ot:*C6Nfra^atT 

SBlLfco -<0^f&M, /U/^nn* 
^ft&S'MHB <5, OOOXg, 2 0#f3K 10 

2<C) U ±»S#£$«tU IHH-MJ*** 
0. 3M*fc*J:5lc8a»UfcflL 2 fgfi<7):3i 
£#o< •? tan**:,, *JB^3i^y-/vJBora^#ft-r 

5DNA$:^f7^T*t £ 9, 7 0%x^;^;l/-ea 

#L7c:&, m^L^o fbnfcDNAi:iomMhy^ 

®ffif£ (pH7. 5) -ImM EDTA • 2 N a 

[0 0 9 0] ±»-r#*«cd»&»b^fcftfe*D 
NAMRWlEc oRI, Nrui^lOuni ts 
-C^£lC5M?U ^^U'pUCl 19^TO^E 
coRI, Smal^2unit s "C $J Br Lfc 
*®3*U 5 OmM h y*8»fi£ (pH7. 6) , 1 0 
raMi/ft^Kh^K ImM ATP, 1 OmMM 
gC 1 2 SOT 4 DN A IJ # — 1? 1 u n i t<D&rftft 

[0 0 9 1 ] ft&tifc*:/?*^ Kftft&H*\ 
A^^Afe (Journal ofMolecular 
Biology 5 3 , 1 5 9, 1 9 7 0) Hi*), 

7-3IJCGSC5 0 7 4 (thr A1101, ly 
s C1001,met L1 000) [( )fil2T 

h*i—V&fc*M (genotype) £,t; 
1") &£*Jgffl5ifeU 7yk , i/yy50mg$rttPl 

[K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 1 g % Mg S0 4 • 7H 2 O 0. 1 
g, ^-^20g > H^16g < WyhMCtX 

ecs g/\z$tsmmvi®mz£*mftL. aecb 

[0 0 9 2] Z<D&*<D&m±<D±1$ft&%m\C£ *)& 
#*g£U ^mXQ&yyx^ KDNASrJfcfiJU & 

^W.^W)^m^^xm^t:tZ^. 7y*^ KpUCl 
19<D^$3. 2 k bcODNA^lcADx:, S^i^Il. 
7 k bOffADNA^2)5S^6^ 0 #S(D^lT§) 

»fLfctt<0, ££#J1. 7kbODNA^«pggl 

[0 0 9 3] *fc_Lf2-e*§*:M J 2 3 3-Leu-AE 
C'Ly s 1 6 3 £*)'&btlftl. 7kbODNA^ 
fr&AZtitzT'yX^ K (^7^^ KpUC 1 1 9 -A 

K8 3 5) z&mmmmmwmLT. mmmn<o±^ 
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[0 0 9 41 

&4 ~f=7^^ KpUCl 1 9-AK835 



mmrnm 



®mmfr<p±2 s (kb) 



B a raH I 
Bg 1 II 
Hind III 



1 

2 
2 



4. 
4. 



9 

2, 0. 



3. 6, 1. 2 



[0 0 9 5] #*5. fa£g&frbftl>hiZl. 7kb<D 
[00 96] %HkW 3 

X. *<D&&mm*7' : 7X^ h'pUCl 1 8$.tz\*pV 
C 1 1 9^fflV^^^ Kil9Rtt (d i d e o x 

y chaintermination 2fc N Songe 
r et. a 1 . , Proc. Natl. Acad. R 
es. USA. , J74_, 5463, 1977) 

[0097] zommmmw*- ^y-f^^7 

2-5 J^-r«»E^J«:*i-6 4 2 1 (S©7 ^ y 
■*:=»- K-fSl 2 6 3Eg#*D«j£3ix-CV>6r£ 

K^i (£^#^1) ttt^X. 8 3 5#gtf>G^AU:£ 
m^ii:<t9 2 7 9#iW7>;/S^A I art^T 
h r K£fcL*:*>?> (E^S^-2) , 8 3 6#g<DC# 
T{C^^i"6 ^ ^{CJ:^ 2 7 9#B<DTS /fifc£SA I a 
ri^Va lfc:»fcUtt>«> (K^IJ#^-3) , 90 2#g 

©C^TtMt5wi*:J:9 3 0 l*B4>r3/ifa*s 

SerHPhel:BtLfct)© (ffi^J#-^4) . 9 2 

aSi^c^Tcatactia 9 3 o 8#@o7-; 

[0 0 9 8] H26^4 

^4S7^/</U h ^t-f Ifcf d« p U C 1 1 9M*o 
-^>^^7*7^U'pUCl 19-AK (#%#J 
1) €:JS^TTE©*ftfcT*a&»ALfc 0 
[0 0 9 9] £1\ pUCl 1 9-AK^tf^>^y 

tr • 3 j mi o 9 (£igj£S) cmi 3K0777 

(£igi£$JD «r«»4*r#ife»ca^l*«DNA 
£f£&Lfc c KDl^DNAi, pUCl 1 9^95 



[0100] zti\cmmw3x$L\<^mi'K.£&&ft$:* 

h**-tf&tii*tt*8B»Bu y t 7 • 

3!JCGSC5 0 7 4ttclC2|AU AEClOg/l^r 

[0101] £Cfcaor>-j:9*:h^*i:/7*5 Kfc 

[0102] Ullsffl 5 

^7^^KpCRY30-AK8 3_50j^&tg3_yj 
gJflBl§^<P*EA 

SM5«2t?<ie>tlfc^7^ 5 KpUCl 19- AK 83 
5 5 m g&tilf&l*3E c o R I*5,fctfN r u I £45- 5 
unitsJBt\ 3 7t-emW$WU;t© 
Ec oR I (XiB*J;0*JE) lul^i 

£U 5 0mMhMif« (pH7. 6) , lOmM 
^ft^Kh-ZK ImM ATP, lOmM Mg 
C 1 2 *$J:tfT4 DNAJJ^I un i t 6>«-J*# 

1 5 WflBKlS$-&tt^ 

[0 10 3] w^DNA^HIS^iE coRI 3un 

1 t s^V>3 7fCl^r«^^?LfctOi > 
&%M3(D (B) KpCRY30 

l^gMI^EcoRI lunit»\ 3 
7t:t»l ftffl&fc£l*:5mL1ti><DZ&&L, 5 0mM 
hy^Sffc (pH7. 6), 1 OmMm^K h 
— A\ ImM ATP. 1 OmM MaCl 2 ;fcJ;r/T 
4 DN A y 1 u n i tO#M$:»l 

5>o»&te&**»g-c*>5) x i 2t:-ei s^s^^ 
&&&£-&it 0 ^7^^; k^jh^t, fiie^&n^ 

^HEx'>x Uk7^ycGSC5074 ttc^S^ 
£U *tW'»5 0y g/ra 1 £^tr^#t&ifc CK 

2 HP0 4 7 g> KH 2 P0 4 2 g> (NH 4 ) 2 SO 
4 lg, MgS0 4 • 7H 2 O 0. lg, ^ 

2 0 g&tf&3K: 1 6 g ZM®* 1 y * h/HC»«|) 

[0 10 4] rco*ift±«)^W«c«r«»cj:9tt#iS* 
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U &%i&£ r )7v*^ KDNASrftfciiU m7°y*^ 

^^TP^i:^^, ^ Kp CRY 3 Otf>&£ 

8. 6 k bcDDNABrmcanx. £ 1 . 7 k b tf>1f 

[0 10 5] m5^Vu*&£ffi^-C&0£ 
*3DtTofc 0 :/Utf/<^:f y • 7 J 2 3 3 

(FERM BP- 1 4 9 7) ^7^U'pBY502 

JOLT, * b«c 2 u X^MKcjiQaflc 

iM2 0ml (D/^/V^ffigSa (2 7 2mMS 
u c r o s e, 7 mM KH 2 P0 4 , lmM MgC 
l 2 ;pH7. 4) fcTftfrLfco $ bJC«*«:Jt^» 



ffiLT&«>, 5mlW/^MWSl, 0. 7 5 
m I (omi&h. $}&xnhfiit7yx* KDNAWK5 
On 1 b*Ut&U **tcT2 0#IMHaut> 

-rC^Hh- (/V*9Ktt§l) «rfflV^T, 2 5 00^;u 
K 2 5m FD£R£U <*>^*fcBJPlfc!k*fc2 0# 
ffi#®Lfc 0 ±fi«:3ml ^AtnBA«Jfi(C»L3 0t:(C 

CT3 (A) WllB«<0*te£ffl^-C:/7*$ K£»fc. 

[0 10 6] 
[£5] 



£5 


~?y*% Kp 


CRY30-AK8 3 5 






®mmft<D±zz (kb) 


B a mH I 


1 


10.4 




Kp n I 


1 


10.4 




S a c I 


1 


10.4 




Xh 0 I 


1 


10.4 




E c 0 R I 


2 


1. 7. 8. 


7 


Xb a I 


2 


3. 4. 7. 


0 


S p h I 


3 


1. 7 V 2. 


1, 6. 6 


P s t I 


4 


0. 4, 1. 


7, 3. 3, 5. 0 



[0107] hm<ommmm\z x^o^m^Mh fi^y 

*5 K£pCRY3 0-AK8 3 5tlft£Uc o ft*J, 
7*7^^ KpCRY3 0-AK8 3 5££97&fnE&£ 

y • 7 7^AMJ 2 3 3-AK8 

3 5 3a*»o < # mm 1 t@ 1 #3 troiiM 

±AX*I*fittffW*fl!flC. ¥&5^3 4 0M-C$ft 
#■£ :FERM P- 1 3 5 0 8 i: LT^f££*lT^ 
60 

[0108] HJfcfcl 6 

«tt «?&0. 4%. aWTV^pAl. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 



7H 2 O 0.0 5%. C a C 1 



2H 2 O 



2 p pnu F e S0 4 • 7H 2 O 2ppm,MnSO 
4 • 4~6H 2 0 2ppm, ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2 p p m, Wfy2 0 0/ig/ 
l.fT^-HC! lOOjfg/KJrlf^/R 
0. 1 %. P^^r^O. 1%) 1 0m I £5 0 0m 1 
§r.^77^^<:M, (KI«pH7. 0) L/C 

i7*UWr!l • yy/^U ( Brevibact 
e r i um f 1 a v u m ) MJ 2 3 3- AK835 
(FERM P- 1 3 50 8^) U MMX}^? 

t2 0M^i^fTofc o 

[0109] &ic\ *mmmi& (^^-^5%. a® 



7^-<?A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HPO 4 0. 0 5%, MgS0 4 • 7 H 2 O 0.05 
%, FeS0 4 • 7H 2 O 2 0 p p m, Mn S 0 4 • 
4-6H 2 O 2 0 p pm, Wfy2 OOfig/K 
f7^-HCl 1 00m g/U >/&0. 3 

%, Bft:n**0. 3%) (^1 0001111^2^7^ 

(120t, 2 
HGIIHtM 2 0 m 1 OTLT, EIGftl 0 0 
Orpm, I^ilvvm, *B&3 3t: v pH7. 6iC 
-C2 4«fB0«#Srnofc. 

[0 110] #£&7fK m5 0 0m!HS^ 
miCT&&&, BMffiRe*k:T2*»^LfcKft:«rS«; 
i£ ( (NH 4 ) 2 S0 4 2 g/1 ; KH 2 P0 4 0. 5 
g/1 ; KH 2 P0 4 0. 5g/l ;MgS0 4 • 7H 
2 0 0. 5g/l ;FeS0 4 • 7H 2 O 20pp 
m;MnS0 4 «4-6H 2 0 20ppm;f7?y 
&S£&1 00|/g/l ;pH7. 6) (DIOOOmll: 

»a«K »!fc»»&2 y 7 h^«iifti«*»ntti&^, 

$Op=i— *9 gSr^DLT, M300rpra t il^, 
SO. lvvm, M33t, pH7. 6lCT24f$[H] 

[0111] (4 00 0 r pm. 

1 55)Pfl, 4t:) (CT^Lfc_b^^(^L-y 
^tUt w^&S&T&tf>ig§|&5 0 0ro 1 SIR 
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[0 112] L"C> ^«<o&#KT. ^ 

l/^^rD l >A-77^MJ 2 3 3 (FERM B 

p- 1 49 7) fcii^/uev^-r y *A • 

8# 



J 2 33-AK (FERM P-1 2658) 

[0 1131 
[^6] 



MJ233-AK835 
MJ233-AK 
MJ233 



PCRY30-AK835 
PCRY30-AK 



8. Og/1 
1. 5g/l 
0. 6g/l 



2 0 0 Omg 
4 0 Omg 
1 2 Omg 



[0 1 1 4) 

S#iJ<Dg£ : 1263 
®<D$C : 

h#u>>- : wmvt 

&M<Dfflg : Genomic DNA 

GTG GCC CTG GTC GTA CAG AAA TAT 
Val Ala Leu Val Val Gin Lys Tyr 

1 5 
GAA CGC ATT AGA AAC GTC GCT GAA 
Glu Arg lie Arg Asn Val Ala Glu 
20 

GGA AAT AAT GTC GTG GTT GTC TGC 
Gly Asn Asn Val Val Val Val Cys 
35 40 
GAG CTT CTA GAA CTT GCT GCG GCA 
Glu Leu Leu Glu Leu Ala Ala Ala 

50 55 
GAA ATG GAT ATG CTC CTG ACT GCT 
Glu Met Asp Met Leu Leu Thr Ala 
65 70 
GTC GCC ATG GCT ATT GAG TCC CTG 
Val Ala Met Ala lie Glu Ser Leu 

85 

GGT TCT CAG GCT GGT GTG CTC ACC 
Gly Ser Gin Ala Gly Val Leu Thr 
100 

ATT GTT GAT GTC ACT CCA GGT CGT 
He Val Asp Val Thr Pro Gly Arg 
115 120 
AAG ATC TGC ATT GTT GCT GGT TTC 
Lys lie Cys He Val Ala Gly Phe 

130 135 
GAT GTC ACC ACG TTG GGT CGC GGT 
Asp Val Thr Thr Leu Gly Arg Gly 
145 150 



ft£ : MJ233 

3#&3:^i~P&*§* : peptide 
: 1-1263 

[0 1151 



GGC GGT 
Gly Gly 
10 

CGG ATC 
Arg lie 
25 
TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg lie 

75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
GAT ACC 
Asp Thr 
155 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

TCT AAC 

Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 



ACT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 

GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 



ACT GCA GTT GCA 
Thr Ala Val Ala 
160 
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TTG GCA GCT GCT CTG AAC GCT 
Leu Ala Ala Ala Leu Asn Ala 

165 

GAC GCC GTG TAC ACC GCT GAC 
Asp Gly Val Tyr Thr Ala Asp 
180 

CTG GAA AAG CTC AGC TTC GAA 
Leu Glu Lys Leu Ser Phe Glu 
195 

TCC AAG ATT TTG GTG CTA CGC 
Ser Lys He Leu Val Leu Arg 
210 215 
GTG CCA CTT CGC GTA CGC TCG 
Val Pro Leu Arg Val Arg Ser 
225 230 
ATT GCC GGC TCT ATG GAG GAT 
lie Ala Gly Ser Met Glu Asp 

245 

GGT GTC GCA ACC GAC AAG TCC 
Gly Val Ala Thr Asp Lys Ser 
260 

TCC GAT AAG CCA GGC GAG GCT 
Ser Asp Lys Pro Gly Glu Ala 
275 

GCA GAA ATC AAC ATT GAC ATG 
Ala Glu lie Asn lie Asp Met 
290 295 
GAC GGC ACC ACC GAC ATC ACG 
Asp Gly Thr Thr Asp lie Thr 
305 310 
Arg Ala Met Glu He Leu Lys 

325 

AAT GTG CTT TAC GAC GAC CAG 
Asn Val Leu Tyr Asp Asp Gin 
340 

GGC ATG AAG TCT CAC CCA GGT 
Gly Met Lys Ser His Pro Gly 
355 

CGC GAT GTC AAC GTG AAC ATC 
Arg Asp Val Asn Val Asn He 
370 375 
ATT TCC GTG CTG ATC OCT GAA 
He Ser Val Leu He Arg Glu 
385 390 
CTG CAT GAG CAG TTC CAG CTG 
Leu His Glu Gin Phe Gin Leu 

405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 



GAT GTG TGT 
Asp Val Cys 
170 

CCG CGC ATC 
Pro Arg lie 

185 
GAA ATG CTG 
Glu Met Leu 
200 

ACT GTT GAA 
Ser Val Glu 

TCT TAT AGC 
Ser Tyr Ser 

ATT CCT GTG 
He Pro Val 
250 

GAA GCC AAA 
Glu Ala Lys 

265 
GCG AAG GTT 
Ala Lys Val 
280 

GTT CTG CAG 
Val Leu Gin 

TTC ACC TGC 
Phe Thr Cys 

Lys Leu Gin 
330 

GTC GGC AAA 
Val Gly Lys 

345 
GTT ACC GCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu He 

GAT GAT CTG 
Asp Asp Leu 

GGC GGC GAA 
Gly Gly Glu 
410 



GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 



TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 



AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

Val Gin Gly Asn 



TCT GAC 
Ser Asp 



GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 
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[0 116] mm*? : 2 : ^Uff^TD 9 & 7 7^ 

mn<D&£ : 1263 * fc£ : HJ233-Leu-AEC-Lysl63 

m<D& : #?SSr^i"lB^- : peptide 

h # D v?- : flttgUfc &&&& : 1-1263 

S2?'J<E>1I3I : Genomic DNA : E 

mm [oii7] 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

ioo 105 no 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG An TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tjrr Ala Arg Ala Phe Asn 

210 215 220 
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GTC CCA 
Val Pro 
225 

ATT CCC 
He Ala 

GGT GTC 
Gly Val 
TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
lie Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[01 181 : 3 

S^lJcO^$ : 1263 

mmnm : tm 

lE^&li : Genomic DNA 



CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn lie 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu He 
325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu lie 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 
GAG ACT 
Glu Thr 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn lie 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



TCT TAT AGC 

Ser Tyr Ser 

ATT CCT GTG 
He Pro Val 
250 

GAA GCC AAA 
Glu Ala Lys 
GCG AAG GTT 
Ala Lys Val 
280 

GTT CTG CAG 
Val Leu Gin 

TTC ACC TGC 
Phe Thr Cys 

AAG CTT CAG 
Lys Leu Gin 
330 

GTC GGC AAA 
Val Gly Lys 

345 
GTT ACC GCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu lie 

GAT GAT CTG 
Asp Asp Leu 

GGC GGC GAA 
Gly Gly Glu 
410 



AAT GAT 

Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 
TTC CGT 
Phe Arg 

AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

GTT CAG 
Val Gin 

GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
GCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 

TCT GAC 
Ser Asp 

GGC AAC 
Gly Asn 

CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 
GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



GTG GCC CTG GTC GTA 
Val Ala Leu Val Val 
1 5 
GAA CGC ATT AGA AAC 



: MJ233-AEC-Lys84 

WftSr*"t"ffi-§- : peptide 
: 1-1263 

[0 119] 

CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

10 15 
GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
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Glu Arg lie Arg Asn Val 
20 

GGA AAT AAT GTC GTG GTT 
Gly Asn Asn Val Val Val 
35 

CTA GAA CTT GCT 
Leu Glu Leu Ala 



Ala Glu Arg He 
25 
TCC GCA 
Ser Ala 



GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys He 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 

Cys He 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
lie Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 



CTC CTG 
Leu Leu 
70 

ATT GAG 
lie Glu 
85 

GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 
Leu Gly 
150 
CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 



GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 

55 
ACT GCT 
Thr Ala 

TCC CTG 
Ser Leu 

CTC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
GGT TTC 
Gly Phe 
135 

CGC GGT 
Arg Gly 

GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC ACT 
Arg Ser 
215 

TCG TCT 
Ser Ser 

GAT ATT 
Asp lie 

TCC GAA 
Ser Glu 

GTT GCG 
Val Ala 
280 



GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 

GTG TGT 
Val Cys 
170 
CGC ATC 
Arg lie 
185 

ATG CTG 
Met Leu 

GTT GAA 
Val Glu 

TAT AGC 
Tyr Ser 

CCT GTG 
Pro Val 
250 
GCC AAA 
Ala Lys 
265 

AAG err 
Lys Val 



Val Ala Thr Lys Lys Ala 
30 

ATG GGA GAC ACC ACG GAT 
Met Gly Asp Thr Thr Asp 
45 

CCG CCA GCT CGT 
Pro Pro Ala Arg 



CCC GTT 
Pro Val 
60 

CGT ATT 
Arg lie 

75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
GAT ACC 
Asp Thr 
155 

GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 



TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 

ACT GCA 
Thr Ala 

TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 



GTA ACC GTT CTG 
Val Thr Val Leu 
270 

TTC CGT GCG TTG 
Phe Arg Ala Leu 
285 



GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 

GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 

GTT GCA 
Val Ala 
160 
GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Plie Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 
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4 



» 



GCA GAA ATC 
Ala Giu He 

290 
GAC GGC ACC 
Asp Gly Thr 
305 

CGT GCG ATG 
Arg Ala Met 

AAT GTG CTT 
Asn Val Leu 

GGC ATG AAG 
Gly Met Lys 
355 

CGC GAT GTC 
Arg Asp Val 

370 
ATT TCC GTG 
He Ser Val 
385 

CTG CAT GAG 
Leu His Glu 

GCA GGC ACC 
Ala Gly Thr 



AAC ATT 
Asn He 

ACC GAC 
Thr Asp 

GAG ATC 
Glu lie 
325 
TAC GAC 
Tyr Asp 
340 

TCT CAC 
Ser His 

AAC GTG 
Asn Val 

CTG ATC 
Leu He 

CAG TTC 
Gin Phe 
405 
GGA CGC 
Gly Arg 
420 



GAC ATG 
Asp Met 
295 
ATC ACG 
lie Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn He 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



GTT CTG CAG 
Val Leu Gin 

TTC ACC TGC 
Phe Thr Cys 

AAG CTT CAG 
Lys Leu Gin 
330 

GTC GGC AAA 
Val Gly Lys 

345 
GTT ACC GCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu He 

GAT GAT CTG 
Asp Asp Leu 

GGC GGC GAA 
Gly Gly Glu 
410 



AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

GTT CAG 
Val Gin 

GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



TCC TCT GTG GAA 
Ser Ser Val Glu 



TCT GAC 
Ser Asp 

GGC AAC 
Gly Asn 

CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
lie Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



10 12 

: 

mm 



0] SB?l]#-S§-:4 
$ : 1263 



M : Genomic DNA 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 



tfcfe : HT233-AEC-Lys242 

: peptide 
: 1-1263 

[0 12 1] 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 
He Arg Asn 
20 

AAT GTC GTG 
Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 

GAT ATG CTC 
Asp Met Leu 



CAG AAA TAT GGC 
Gin Lys Tyr Gly 



GTC GCT 
Val Ala 

GTT GTC 
Val Val 

GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 



GAA CGG 
Glu Arg 
25 

TGC TCC 
Cys Ser 

40 
GCA GTG 
Ala Val 

GCT GGT 
Ala Gly 



GGT TCC 
Gly Ser 

10 
ATC GTT 
He Val 

GCA ATG 
Ala Met 

AAT CCC 
Asn Pro 

GAG CGT 
Glu Arg 
75 



TCG CTT 
Ser Leu 

GCC ACC 
Ala Thr 

GGA GAC 
Gly Asp 
45 

GTT CCG 
Val Pro 
60 
ATT TCT 
He Ser 



GAG AGT GCG 
Glu Ser Ala 
15 

AAG AAG GCT 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 

CCA GCT OGT 
Pro Ala Arg 

AAC GCT CTC 
Asn Ala Leu 
80 
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GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys He 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 



ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys He 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
He Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
He Asn 

ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 



ATT GAG 
lie Glu 
85 
GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 
Leu Gly 
150 
CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

ATT GAC 
He Asp 

GAC ATC 
Asp He 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 



TCC CTG GGT 
Ser Leu Gly 

CTC ACC ACC 
Leu Thr Thr 
105 

GGT CGT GTG 
Gly Arg Val 

120 
GGT TTC CAG 
Gly Phe Gin 
135 

CGC GGT GGT 
Arg Gly Gly 

GCT GAT GTG 
Ala Asp Val 

GAC CCG CGC 
Asp Pro Arg 
185 

GAA GAA ATG 
Glu Glu Met 

200 
CGC AGT GTT 
Arg Ser Val 
215 

TCG TCT TAT 
Ser Ser Tyr 

GAT ATT CCT 
Asp lie Pro 

TCC GAA GCC 
Ser Glu Ala 
265 

GCT GCG AAG 
Ala Ala Lys 

280 
ATG GTT CTG 
Met Val Leu 
295 

ACG TTC ACC 
Thr Phe Thr 

AAG AAG CTT 
Lys Lys Leu 

CAG GTC GGC 
Gin Val Gly 



GCA GAG GCT CAA 
Ala Glu Ala Gin 
90 

GAG CGT CAC GGA 
Glu Arg His Gly 



CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA CTC 
Lys Val 



GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
He Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TTC 
Val Phe 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 



TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 

175 
GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
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GGC ATG 
Gly Wet 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

10 12 2] 12&m^ : 5 
£?|J0££ : 1263 

h#ni?~ : MM®; 
S&Wmm : Genomic DNA 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys lie 



340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 

ACC GGA 
Thr Gly 
420 



CAC CCA GGT 
His Pro Gly 

GTG AAC ATC 
Val Asn lie 
375 

ATC CGT GAA 
lie Arg Glu 

390 
TTC CAG CTG 
Phe Gin Leu 
405 
CGC 
Arg 



345 
GTT ACC GCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu He 

GAT GAT CTG 
Asp Asp Leu 

GGC GGC GAA 
Gly Gly Glu 
410 



GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 

GCT GCA 
Ala Ala 

GCC GTC 
Ala Val 



GCT CTG 
Ala Leu 

ATC CGC 
He Arg 

CGT GCA 
Arg Ala 
400 
GTT TAT 
Val Tyr 
415 



: MJ233-AEC-Lys40 

#&£^1-fB^ : peptide 
ff&tfLW. : 1-1263 

[0 12 3] 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 
He Arg Asn 
20 

AAT GTC GTG 
Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 

GAT ATG CTC 
Asp Met Leu 

ATG GCT ATT 
Met Ala He 
85 

CAG GCT GGT 
Gin Ala Gly 

100 
GAT GTC ACT 
Asp Val Thr 
115 

TGC ATT GTT 
Cys lie Val 



CAG AAA 
Gin Lys 

GTC GCT 
Val Ala 

GTT GTC 
Val Val 

GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 
GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 



TAT GGC GGT 
Tyr Gly Gly 
10 

GAA CGG ATC 
Glu Arg lie 
25 

TGC TCC GCA 
Cys Ser Ala 
40 

GCA GTG AAT 
Ala Val Asn 

GCT GGT GAG 
Ala Gly Glu 

CTG GGT GCA 
Leu Gly Ala 
90 

ACC ACC GAG 
Thr Thr Glu 

105 
CGT GTG CGT 
Arg Val Arg 
120 

TTC CAG GGT 
Phe Gin Gly 



TCC TCG CTT GAG 
Ser Ser Leu Glu 



GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 

75 
GAG GCT 
Glu Ala 



ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 



CGT CAC GGA AAC 
Arg His Gly Asn 
HO 

GAA GCA CTC GAT 
Glu Ala Leu Asp 
125 

GTC AAT AAG GAA 
Val Asn Lys Glu 



AGT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CCC 
Thr Arg 
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I 



130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 



ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
He Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
He Asn 

ACC ATC 
Thr lie 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 



CGC GAT 
Arg Asp 
370 

ATT TCC GTG CTG 
lie Ser Val Leu 
385 

CTG CAT GAG CAG 



135 

TTG GGT CGC 
Leu Gly Arg 

150 
CTG AAC GCT 
Leu Asn Ala 
165 

ACC GCT GAC 
Thr Ala Asp 

AGC TTC GAA 
Ser Phe Glu 

GTG CTA CGC 
Val Leu Arg 
215 

GTA CGC TCG 
Val Arg Ser 

230 
ATG GAG GAT 
Met Glu Asp 
245 

GAC AAG TCC 
Asp Lys Ser 

GGC GAG GCT 
Gly Glu Ala 

ATT GAC ATG 
lie Asp Met 
295 

GAC ATC ACG 
Asp lie Thr 

310 
ATC TTG AAG 
He Leu Lys 
325 

GAC GAC CAG 
Asp Asp Gin 

CAC CCA GGT 
His Pro Gly 

GTG AAC ATC 
Val Asn He 
375 

ATC CGT GAA 
He Arg Glu 

390 
TTC CAG CTG 



GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
He Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 

GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 
Glu Leu 



TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
lie Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 
lie Ser 



140 

ACC ACT 
Thr Thr 

ATT TAC 
He Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TCC 
Val Ser 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 

TTC ATG 
Phe Met 
365 
ACC TCT 
Thr Ser 
380 

GCT GCT 
Ala Ala 



GAT GAT CTG GAT 
Asp Asp Leu Asp 
395 

GGC GGC GAA GAC GAA GCC 



GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 

175 
GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu He Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA OGC 
Ala Gly Thr Gly Arg 
420 

[0 1 2 4] gfi?ij#^ : 6 
&?ijtf>g£ : 1263 

miiom : mm 
m<o& : -*m 

&M<OW& : Genomic DNA 



410 



415 



^m$T^i-I2^ : peptide 
: 1-1263 

wmztemLitum : E 

f&<£>^&:835 #B<OR ttG SfcttA £tj*U 836 # 
@, 902 #i*5«fctf923 #g<DY I1C SfclST £^ U 
835 #gCOR #G -CfeO, 836 #@, 902 #S 

: ynr/<^ri; ?A y^/^h, *sJ;i/923 #@ ©y #c ~?hZ>zkftfo\ 

tfcfe : MJ233 [0125] 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCT(XTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGT7GGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTCTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACOGGA 1260 
CGC 12 63 
10 12 6] : 7 : 1-421 

mm&Z : 421 WR«rft£ L1t*m : E 

m\]<Dm. : T * sm m<oHm : 279 #@<£>AAA liAla SfcttThr £fcttVal 

: fc*U 301 #g<DYYYttSer £fcttPhe «r*U 308 

#B<OZZZ fiThr Sfcttlle 279 #a 

£to*x : ^Hf^^^'J 7ys<J* (OAAA tfAU Vfo 9 , 301 #@<DYYY #Ser "Ck*?, 30 

*** : "J 233 8 # 9 OZZZ^Thr X'hZZt lifcV \ 

[0 12 7] 

^JS^r^-f-ie^- : peptide 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
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20 25 30 

Cly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr ZZZ Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu lie Arg 

370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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420 

safi^ &£tf D N AWf^rcD«H»*|c J: 5«JWr^» 



[B2l 7kbO*^DNA»lf©S 
(@3) #3B9J©:/7*$ KpCRY30-AK835 



PstI 
Pvul 



Nrul 
I 



Xbol Ncol Bgll 
I I I 



Hindi 
J 



[Hi] 



PsttBgUI 



«D l.7kb 



HindE. Pvul PvuH 

HlncslOral I EcoftI 
III) 



n200bp 



[02] 



Ptfl 
Pvul 



Nrul 
I 



Xbol Nool Bgll 
I I l_ 



Hindi 

J . 



PstI BqIE 



HfndHI Pvul Pvul 
Hindi I Oral I EcoRI 
I I I l I 



h 200 bp 



[S3] 




(51) Int. CI. 5 
(C 1 2 P 13/08 
C 1 2 R 1:13) 



F I 
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